The characterization of the shells of snails Achatina achatina and Lanistes varicus indicates that they contain calcium carbonate (98%) essentially aragonite, and organic matter (2%). The heating at 500˚C during three hours (3 h) has destroyed their constitutive organic matter, converted the aragonite form completely into the calcite and reduced their specific surfaces. The effects of these modifications have been revealed in the adsorption in aqueous environment of methylene blue (MB) and methyl orange (MO) which are respectively cationic and anionic dyes. The results showed that the sorption of these dyes on the raw shells is more important than the heated shells. The methylene blue has more affinity for shells than methyl orange. Between these two types of snails, the shells of Lanistes varicus have a higher capacity of adsorption.
has destroyed their constitutive organic matter, converted the aragonite form completely into the calcite and reduced their specific surfaces. The effects of these modifications have been revealed in the adsorption in aqueous environment of methylene blue (MB) and methyl orange (MO) which are respectively cationic and anionic dyes. The results showed that the sorption of these dyes on the raw shells is more important than the heated shells. The methylene blue has more affinity for shells than methyl orange. Between these two types of snails, the shells of Lanistes varicus have a higher capacity of adsorption.
This sorption of the methylene blue is more in relationship with the Freundlich model ( If the shells of these snails were calcined before using for the cicatrizing of the human cutaneous wounds in Benin. In the case of the sorption of organic molecule, it will be necessary to avoid submitting them to a preliminary heat treatment.
Introduction
The and their production. So, after the characterization of the shells of Achatina achatina and Lanistes varicus acclimatized in Benin, the present study is interested on the potentiality of these shells as biosorbants for the depollution of waters contaminated in organic pollutants.
The substances used here are methylene blue (MB) and methyl orange (MO) respectively cationic and anionic dyes. That will permit to understand the interactions between chemical substances with raw shells and heated shells respectively in aqueous environment in order to know if it is necessary to heat the shells of snail before using it for adsorption of dyes.
Material and Methods

Material
Two types of the shells of snail are studied: the first is constituted by the shells of giant snails Achatina achatina and the second are those of ampullar snails Lanistes varicus. Their characteristics were determined. They are indicated in the has been determined while using the solid addition method [2] [3].
• Préparation of the adsorbents
The powder of shells is sifted on a stitch of 1 millimeter. One part of each is heated at 500˚C during 3 hours at the air flow in a hearth.
• Préparation of solutions of dyes 
Method
• Kinetic study of the adsorption
The first serial of experiments is interested to the kinetic study of the adsorption. Indeed, the adsorption of methylene blue (MB) and methyl orange (MO) according to the time has been made during one hour. The suspensions have mixed under stirring during to 10, 20, 30, 40, 50 and 60 minutes at 250 rpm. The experiments have been realized at 25˚C. The suspensions have been constituted by dissolving 2 g of powder in 50 mL of solution of dye. At the end of the mixing, the suspensions have been centrifuged to 4000 rpm during 10 minutes. The quantity of dye in the supernatant has been determined by spectrophotometer UV-Vis (spectrophotometer LANGE DR 500).
The capacity of sorption of the shells has been obtained by the equation: 
Results and Discussion
Electronic Scan Microscopy of the Raw and Heated Shells
The particles that are observed in the MEB before and after heat treatment to 500˚C ( Figure 8 ) show the difference of structure and modifications which appear for EG and EA shells.
Thus, during the heat treatment to 500˚C, the size of the mineral particles of EG seems practically unaltered in spite of a modification of their arrangement while it appears distinctly a structural and granulometric modification of the particles that compose the EA sample ( Figure 1 ).
Indeed, the creation of strong bridges during the treatment entailed the partial coalescence of the small particles giving denser particles with superior sizes and weaker specific surfaces.
Buffer Power Zone and Point of Zero Charge of Shells
The point of zero charge and the buffer power zone could permit to choose the appropriate pH of the suspension that could favour the sorption of the cationic or anionic dyes. The results of these parameters are showed to the pHf − pHi = f (pHi) curves permitted to determine the point of zero charge (PZC) for the different suspended shells. The results indicate that the pH of the point of zero charge for EG (9.1) and EA (8.9) shells are greater than 7. The values obtained for powders heated at 500˚C (9.4 for EGC-500˚C and 9.5 for EAC-500˚C) are higher than those powders heated to 105˚C. Thus, the suspensions of the powders of raw and heated shells are basic. These powders can be used as antacids. The grafting of anionic molecules and the grafting of the cationic molecules on the shell powders can be a priori favourable, respectively, to the lower and higher pH than the value of the PZC determined for the suspensions of the shells.
Capacity of Sorption of Methylene Blue and the Methyl
Orange on the Raw and Heated Shells
Influence of the Concentration of the Solution of the Dye
The Figure 6 indicates the evolution of the quantity of methylene blue (MB) that blue that is present in 25 ml of solution.
The results show that the raw shells adsorb methylene blue more than methyl 
Isotherms of Sorption of Methylene Blue by the Shells EG and EA
The Figures 11-14 are the isotherms of Freundlich and Langmuir that are obtained in these experiments.
Sorption du Methyl Orange
The results of the sorption of methyl orange are indicated in the Figures 15-19 .
These results show that there is almost no adsorption of methyl orange on the raw shells. However, in the case of the heated shells, it is noted an increase of the adsorption rate until 24% for the EGC shells against 3% for the EA shells. This indicate that the methyl orange as anionic dye, develop a repulsion towards the organic matter more than the carbonates of the shells.
The elimination of this organic matter favoured a weak adsorption on the heated shells EGC that presented a more important specific surface than the heated shells EAC. The molecular size of methyl orange added to the repulsion of the negative charges [6] Besides, this survey prove that the capacity of adsorption is important in the first minutes with about 63% of MB adsorbed during the 10 first minutes against about 76% adsorbed at the end of 60 minutes (13% supplementary adsorbed in 50 minutes). Thus, if 63% of MB are adsorbed by EA during the 10 first minutes, only 11% are adsorbed by the heated shells (nearly 6 times less). In the same way, only 17% of MB are adsorbed by the heated shells at the end of 60 minutes against about 76% adsorbed by the raw shells. These differences are multi-factorial and are due to the modifications induced by the heat treatment (reduction of the specific surface of 64%, disappearance/denaturation of the organic matter, transformation of the aragonite to calcite).
Infra-Red Spectroscopic Analysis of the Residual Powders of the Shells
The infrared spectroscopic analysis of the residual shells powders, that are washed and dried, don't show strips of vibrations that one could assign to the presence of methylene blue fixed on the shells (Figure 21 ).
The Table 3 didn't undergo any meaningful displacements comparatively to the raw shell.
The stage of abundant rinsing of the residues with water permitted to shell powder, to get rid of the molecules of methylene blue. Therefore, during the adsorption, there was not establishment of strong links between the molecules of methylene blue and the particles of shells.
This study shows that the sorption of methylene blue on the shells of the snails Lanistes varicus is not a chemisorption but rather a physisorption.
Conclusion
The survey achieved on two types of shells of snails of Benin (Achatina achatina and Lanistes varicus) permitted to show that the shells of these mollusks are constituted in the majority of calcium carbonate as aragonite (98%) and organic matter (2%). The methyl orange, an anionic dye, is not almost adsorbed in these shells because it develops a repulsion towards the organic matter and the carbonates of the shells. Besides the specific surfaces of the shells are decreased by a heat treatment to 500˚C, which entailed a reduction of their capacity to adsorb the methylene blue, a cationic dye. The raw powders of shells of Lanistes varicus present a capacity of adsorption about 93% of methylene blue. In the same way, the shells of Achatina achatina adsorb methylene blue but their capacity of adsorption is less important than those of the shells of Lanistes varicus. This adsorption is more correlated with Freundlich model than Langmuir model. The shells of these mollusks could be used as no expensive biosorbent for the treatment of the sewages polluted by the organic dyes like methylene blue. These results completed with further applications will encourage, in evidence, the promotion of snails growing in Benin.
